To examine the relation of financial status and demographics to the outcomes of coronary artery bypass surgery (CABG) in the public hospital setting.
Objective
To examine the relation of financial status and demographics to the outcomes of coronary artery bypass surgery (CABG) in the public hospital setting.
Summary Background Data
Coronary artery bypass surgery is one of the most expensive and frequently performed surgical procedures in the United States. Considerable controversy surrounds the accessibility to quality cardiac care of indigent and minority populations. This study examines the hypothesis that demographics rather than access to care and economics influences outcomes in CABG.
Methods
A retrospective review of 1,556 charts of patients who underwent CABG at Louisiana State University Health Sciences Center-Shreveport, a public hospital, during a 10-year period was performed. The parameters analyzed included sex, age, race, education, ejection fraction, comorbidities, surgical parameters, economics, complications, and cost of care. Comparisons were made between the insured and uninsured groups. Univariate statistical analysis was used to assess differences between groups. Kaplan-Meier survival curves were also generated.
Results
Two thirds of the patients were uninsured. The mean age of the uninsured patients was significantly lower than that of the insured patients. Ejection fractions were comparable. Comorbidities were similar, with a greater percentage of tobacco use in the uninsured population. Kaplan-Meier survival curves showed that the uninsured group had better overall survival and that the insured group manifested an increased rate of late death.
Conclusions
The financially challenged population appears to present for treatment earlier in life with coronary artery disease. Risk factors between the two groups were similar, except that tobacco use appears to be a significant problem in the disadvantaged population. The disease severity in both populations appeared to be similar; however, the uninsured patients had equivalent early survival with better late survival. Access to care in both groups was equal. In the public hospital setting for the disease state described, the financially challenged are afforded access to the current treatment technology with quality results.
The variations in use and access to medical care and procedures have become the focus of increasing concern from both the public and governmental agencies. It has been reported that lack of health insurance is associated with limited access to medical care, documented by fewer phy-sician visits in the uninsured population, [1] [2] [3] [4] and that medical care is delayed or forgone in these patients when serious symptoms occur. [5] [6] [7] The lack of medical insurance coverage appears to be associated with a lower access to recommended preventive services, 8, 9 an increase in potentially avoidable hospital admissions, 10, 11 increased acuity of illness on admission, 12, 13 and less access to invasive procedures and technologically advanced treatment. 14, 15 An increase in adverse medical outcomes in the newborn population has been associated with the lack of health coverage. 16 In patients who have lost health insurance because of health status or employment transition, studies have shown a measurable decline in health status. [17] [18] [19] In the Rand Health Insurance Experiment, financial payments in the form of copayments served as significant barriers to access and resulted in clinically important adverse outcomes. 20, 21 Most studies have focused on the poor, insinuating that low income is associated with poor health, limited education, and limited access to healthcare. [22] [23] [24] No attempt was made to separate the poor from the uninsured in these studies. Two studies analyzed the relation between insurance and death rate; however, no stratification was performed for disease processes, preexisting conditions, or geographic access to care in the various age groups. 25, 26 Recent studies focusing on the access to cardiac services, including coronary artery bypass surgery (CABG), have shown that blacks, Latinos, the poor, and the uninsured undergo fewer such procedures than white and insured patients. [27] [28] [29] [30] [31] [32] [33] These differences have been attributed to overuse among the paying population and underuse in the disadvantaged setting. 34 Because of the limitations of these studies and the high-profile nature and expense of CABG, we undertook this study to determine outcomes in the uninsured and insured populations for this procedure. The hypothesis we examined was that demographics rather than access to care and economics influences outcomes in CABG.
METHODS

Data Collection
A retrospective chart review of patients undergoing CABG at Louisiana State University Health Sciences Center-Shreveport, a public hospital, from 1990 to 2000 was performed. The data abstracted from the medical records included age, gender, ethnicity, insurance status, ejection fraction, comorbidities, complications, and survival. To verify educational status and death rate, attempts were made to contact by telephone all the patients in the study for the entire 10-year period. Contact was made with 86% of each study population at the 10-year point. The uninsured were more difficult to contact, primarily because of lack of direct telephone service. In those instances, family members were contacted and messages left for the subject to call the study center.
Data Analysis
The primary outcome of interest was survival for the uninsured and insured groups with respect to the surgical procedure. Only patients who underwent CABG were included in the study. Stratification for these two groups was performed with respect to the other variables tracked. The results were analyzed for statistical significance using oneway analysis of variance, with the appropriate ad hoc tests performed if statistical significance in the data was noted. Kaplan-Meier survival curves were generated for the unin-sured and insured groups and compared with each other as well as the study population as a whole.
RESULTS
A total of 1,556 charts were reviewed. The population included 716 white men (46%), 358 white women (23%), 255 black men (16%), and 227 black women (15%), (Fig.  1 ). Sixty-six percent of the study population was uninsured (Fig. 2) . The uninsured cohort consisted of 482 white men (47%), 260 white women (25%), 161 black men (16%), and 127 black women (12%). The insured population maintained some form of entitlement coverage: Medicare or Medicare HMO (70%), Medicaid (23%), or some form of indemnity coverage (7%).
The age difference between the two groups was statistically significant. The mean age was 55 years for the uninsured patients versus 65 years for the insured (P Ͻ .001). The ejection fraction in the two groups was comparable at 63% for the uninsured and 57% for the insured. The educational level of the insured and uninsured was similar in both groups (Table 1) . A greater proportion of the uninsured had a high school education (10% more), whereas the insured has a slightly higher percentage of college-educated members.
When comorbidities were examined as independent variables, no one particular disease state prevailed in either population. The incidence of diabetes, hypertension, and hypercholesterolemia was equivalent in both groups. Smoking was more prevalent in the uninsured, but not to a significant degree. Figure 3 shows the relation between insurance status and 10-year survival. The uninsured had an 87% 10-year survival by Kaplan-Meier analysis. These survival data were statistically significant between the two groups (P Ͻ .05). When the two groups were independently compared with the overall study population survival, the uninsured had significantly better survival than the entire patient cohort or the insured group (P Ͻ .001) ( Fig. 4) . Surprisingly, the insured group had a significant rate of late death compared with the uninsured (P Ͻ .001).
DISCUSSION
This study represents the first assessment of the survival of patients undergoing CABG in relation to payor status. White men represented most of the uninsured population, with black patients representing a minority of the cohort. Our data are consistent with other published studies regarding the use of technical procedures in minority populations. 27, 28 The exact cause of these proportions cannot be determined from this retrospective review because the surgical event had occurred. Whether these results indicate a failure in diagnosis and referral of these patients, an underuse of the procedure, or a failure of these patients to seek medical attention is purely speculative.
Most of the population had no form of health insurance coverage. Most of this population was white and male. These data are not consistent with previous reports indicating that most of the uninsured are ethnic minorities. 5 These differences may represent regional variations in the availability of jobs that provide insurance coverage or personal preference regarding the affordability of health coverage, because most of the population examined was employed in some capacity. The insured population was characterized by some form of entitlement program, be it Medicare, Medicare HMO, or Medicaid. Indemnity or private insurance was found in only 7% of the study population. This finding is reflected in the older age of the insured group. The public nature of the hospital examined may have contributed to this particular patient grouping.
The significant difference in the ages between the two groups would imply that the uninsured present earlier for treatment of coronary artery disease. The question arises whether the disease develops sooner in these patients or whether this group indeed availed themselves of the public hospital facilities earlier. The latter postulate is supported by the similarity in ejection fraction between the two groups. These data contradict previous studies indicating that the uninsured delay seeking medical attention and that their medical illness is more severe at the time of presentation. 7, 12 Our data do not support the contention that the uninsured are less educated. 21 Our study groups demonstrated similar education levels. Whether education was related to income was not assessed in this patient cohort.
Diabetes, hypertension, and smoking prevailed in both groups, although there were no significant differences. Smoking appeared to be more prevalent in the uninsured, whereas the incidence of hypertension and diabetes was higher in the insured. The low incidence of hypercholesterolemia may reflect an ineffective screening method for the process.
The uninsured had significantly better survival than the insured after 10 years. This may be due to the younger age Coronary Artery Bypass Surgery in the Uninsured of the indigent population presenting for treatment at our facility. It is also obvious that at the 10-year follow-up point, this population is younger and therefore less likely to fall victim to other fatal disease processes prevalent in the older age groups. The insured group was older and the rate of late death was significantly greater, mainly as a result of other disease processes, particularly cancers. These data are not consistent with the contention that the absence of health insurance is necessarily related to a higher death rate. 26 Several limitations are inherent in this study. The retrospective nature of the data carries certain inherent biases. Adverse patient selection can be a factor in these studies as a result of facility bias. The fact that the institution is public, with a mandate to accept all patients regardless of status, influences the population mix. The data collected dealt with therapy after diagnosis. This limitation excludes the possibility of discerning whether diagnostic selection played a role in the outcomes presented.
Well-founded studies support the hypotheses that lack of health insurance may be correlated with limited access to care, increased use once the care is found or sought because the clinical condition is severe, and poorer outcomes. 6, 13, 26 These contentions are supported within the context of the studies presented. However, most of these studies deal with public health issues. Generalizing these conclusions to all disease states may be premature. This study represents the first attempt to analyze outcomes of the uninsured with respect to CABG. Our results clearly show that the uninsured who undergo CABG in a public hospital setting enjoy similar if not better survival than the insured in our region. It also indicates that analysis of outcomes with respect to healthcare coverage may need to be stratified according to disease process rather than generalized from public health data. Mancini for her fine presentation and the opportunity to review her manuscript in advance. She addresses a most controversial subject, and in doing so provides data that support her contention that the absence of health insurance does not necessarily relate to a higher mortality rate in patients undergoing coronary artery bypass surgery.
In addition to her presentation, the conclusions expressed in the manuscript strongly contradict views that are generally expressed by epidemiologists and ultimately implemented by health care policy planners. For example, she emphasizes that at LSU-Shreveport, the uninsured patients undergoing cardiac surgery are no less educated than the insured and that these patients seek and have access to the same quality of care. These are, indeed, important observations, for it means that perhaps we need to reconsider many of our previously held views regarding the uninsured and tailor our analyses to more specific subsets of patients before reaching broad-based conclusions.
In this regard I have several questions that I would like to ask Dr. Mancini. Can you help us understand why the uninsured patients seemed to have a better long-term survival? Is this simply a function of age at time of treatment or are there other factors involved, such as a sampling bias introduced by a nonrandomized telephone survey? How many patients were actually lost to follow-up during the study period and did this actually vary between the two cohorts? Since your study represents an analysis of patients who underwent coronary artery bypass surgery over the course of 10 years, have there been any recent changes in your state's healthcare policies that have impacted favorably or unfavorably on the access to care or the delivery of care? Finally, while certainly not the focus of your paper, at some point in time your hospital, as well as other university hospitals with a high percentage of uninsured patients, will have to determine whether they can afford to continue to provide high-cost specialty care. At your hospital, do you know what this threshold might be for cardiac surgery?
Again, I want to congratulate Dr. Mancini on a fine presentation and the Association for the opportunity to discuss this paper.
DR. BENJAMIN LI (Shreveport, Louisiana): I would like to add my congratulations to Dr. Mancini for her excellent presentation and thank her for the opportunity to review the manuscript beforehand. In these days of escalating influence and regulatory oversight by the federal government and third-party payors on physicians' practice patterns, studies such as this that attempt to dissect and critically analyze variables that impact on clinical outcomes are most important and poignant. In this study involving close to 1,600 patients who underwent CABG at a state academic hospital, only 34% of the patients had some form of insurance, of which 70% were insured by Medicare. Thus, it may not be surprising to find that the mean age in the insured group, which comprise mostly Medicare patients, to be older than that of the uninsured group.
As this is a retrospective review, I wonder if Dr. Mancini might comment on the possibility of a form of lead-time bias that was introduced, in that the improved survival detected in the uninsured younger patients, who presented at an earlier time for surgery and, therefore, may potentially represent patients whose disease was perhaps identified at a different stage from those who are older Medicare-insured patients. My second question is about the fact that only 7% of the insured patients were by nongovernmental third-party private insurers whereas 70% of the Medicare patients, who may have shared quite similar characteristics with the uninsured group, except that they are not old enough to qualify for Medicare. Thus, would the results be similar if they were performed comparing the uninsured group with the 7% of privately insured group? Finally, since the comorbidities between the insured and the uninsured groups were similar, I wonder what factors lead to the requirement by the uninsured younger group for surgery early in their lives.
Again, I'd like to congratulate and thank Dr. Mancini and the Association for the opportunity to discuss this paper.
PRESIDENT Coronary Artery Bypass Surgery in the Uninsured artery disease, if they have Medicare, may not necessarily be 65 or over because of a regulation that deals with disability insurance. Therefore, some of these, about a third of the Medicare population, actually fall into a younger age group under this law. So the definition changes from our characteristic definition of Medicare.
Just to go through the questions. The uninsured with better outcomes in their younger presentation clearly presented earlier. Clearly, this study has some adverse selection built into it because it is a retrospective study. What we need to do with this group is, one: follow them out longer, and number two: initiate a prospective trial.
With respect to our return from phone calls, surprisingly enough, we generated over a 75% response rate. So, again, that was surprising based on this patient population. They seemed to be either very well indebted or had a loyalty to our institution, and so they were not hard to track. Not to mention, the group did an amazing job at persistence.
Recent changes in healthcare policy in our state: all I can say is it parallels the national elections. Right now, Medicaid has declined in this state, although there was just an issue in the newspaper that said that they found a $1.2 billion loophole. That word "loophole" in Louisiana makes me very nervous. We'll see. That is the only answer I have.
In dealing with the economics of the institution: Dr. McDonald, if I'm wrong, correct me now or correct me later. We do have a tremendous amount of outsourcing. We also work outside the institution to help fund the division, and I really don't think there is a threshold for discontinuing care. The institution has a mission to provide care to these patients. It has been a long-standing mission of the institution, and it won't go away. The way we try to help is just to become very efficient at it and to decrease our cost as much as possible.
As far as our Medicaid and indemnity situation is concerned, you might as well look at those as the same group. So actually from 7%, you could go up to 30% as far as the total paying customer is concerned. And in cardiac surgery, in some states Medicaid pays better.
Clearly, there is a lead-time bias; that is not deniable. And again, following the longer time period will separate this out one way or the other.
Why did these people present earlier, particularly the uninsured? I have a bias in this data, and that is smoking. I really believe that if we look at this longer and if I could track it a little bit more closely-and we plan on sending out some more questionnaires and hopefully getting some honest answers-that smoking is probably going to be the culprit in this group.
I thank the Association and the discussants for their input.
